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Several studies explore the differences in men's and women's labor market participation rates and wages. Some of these differences have been linked to gender disparities in education attainment and access. The present paper contributes to this literature by analyzing the relationship between the proclivity of a firm to have a female top manager and access to education among women relative to men in the country. The paper combines the literature on women's careers in management, which has mostly focused on developed countries, with the development literature that has emphasized the importance of access to education. Using firm-level data for 73 developing countries, the analysis finds strong evidence that countries with a higher proportion of female top managers also have higher enrollment rates for women relative to men in primary, secondary, and tertiary education.
Introduction
A fairly established fact is that gender inequality exists in almost every country in the world along several important dimensions (Ricardo Hausmann, Laura D. Tyson, and Saadia Zahidi 2006; World Bank 2011) . Women are less likely to work than men, and also tend to earn less than men in similar occupations (Zafiri Tzannatos 1999; Esther Duflo 2005; World Bank 2011) . Access to higher levels of education tends to be restrictive for women in low income economies (Duflo 2005) . A fairly large literature has documented the gender gap in education and labor markets and their consequence on economic growth (Robert J. Barro and Jong-Wha Lee 1994; David Dollar and Roberta Gatti 1999; Tzannatos 1999; Andrew Stephan Klasen and Francesca Lamanna 2009 ).
The literature supports two obvious policy recommendations: increasing women's access to education and especially their participation in the labor market.
However, there is fear that increases in women's employment typically involves informal and vulnerable employment (Diane Elson 1999) . Thus, a more pertinent question is what determines women's empowerment, or in the case of this study, the presence of women as top managers of private firms? Given the potential payoffs of having more female top managers including greater wage equality and women's empowerment, this is an important area of study (Duflo 2005; Philip Cohen and Matt Huffman 2007) . 1 The literature on the careers of women managers and firm organization has explored this question (see for example, Terry C. Blum, Dail L. Fields, and Jodi S. Goodman 1994; Chris Rowley 2013) . However, this body of work is mostly focused on developed economies. Further, many studies use small samples that are not necessarily reflective of the broader economy (Lilliian T. Eby, Marcus Butts, and Angie Lockwood 2003, Ruth Simpson 1997) . Hence, the results may or may not extend beyond the sample under study.
The present study contributes to two strands of literature -women's involvement in the labor market in developing economies, and the career progression of women managers and firm organization -by exploring the likelihood of female top managers in private firms across countries and its relationship to access to education. A representative sample of private formal (registered) sector firms in developing economies is used. The paper's particular focus on developing economies is useful, given limited research for these economies on gender and high-paying jobs.
The use of representative firm level data is also useful in that it allows for inferences beyond the sample under study to the broader economy. One may argue that access to education is more likely to play a key role in developing economies than in developed economies, since access to education is not as big an obstacle for women in developed economies. For instance, the ratio of women to men in tertiary enrollment in high income countries in 2012 is 126 percent, while the corresponding figure for low income economies is 65 percent (World Development Indicators). For the case of developed countries, the literature on women's careers and firm organization has rigorously explored the various firm characteristics as well as social attitudes and cultural factors affecting women's career 3 progressions (Rosabeth Kanter 1977, Blum, Fields and Goodman 1994 Hajj and Ugo Panizza 2009;). The present study aims to explore the extent to which these other factors render education important for the cause of women managers.
In addition, we also explore heterogeneity in the relationship between access to education and women's employment in managerial positions along various dimensions, such as firm-size (small and medium firms vs. large firms), which has been the focus of many gender related studies (Candida G. Brush, Nancy M. Carter, Elizabeth .J. Gatewood, Patricia G. Greene and Myra M. Hart, 2006; Sara Carter and Eleanor Shaw 2006, Susan Coleman 2007; Shwetlana Sabarwal and Katherine Terrel 2008) .
To investigate the link between women's access to education and the likelihood of female top managers in the country, we use data on the gender of the top manager in 16,000 manufacturing firms spread across 73 developing countries. We use a relative measure for access to educationthe average of women's to men's enrollment rates for primary, secondary and tertiary levels of schooling (henceforth, education enrollment or access to education). We find that an increase in access to education for women in a country has a positive and highly significant relationship with the likelihood of (firms that have) female top managers. Our most conservative estimate shows that moving from the country with the lowest ratio of women's education enrollment in our sample (Chad) to the highest (Dominica) is associated with an increase of 16 percentage points in the likelihood of having a top woman manager at a firm. This is a large increase given that only 19.5 percent of the firms in our sample have a top woman manager.
To summarize, this study contributes to the literature in the following ways: (i) it investigates the relationship between gender disparity in access to education and the likelihood of female top managers in developing economies, a hitherto unexplored area; (ii) it uses a sample of unique cross-country comparable firm level data sets that follow the same sampling methodology and design; (iii) it combines both the literature on gender and development -which has been limited with regards to the determinants of women managers, and the literature on women's careers on management that has typically focused on developed economies or suffers from nonrepresentative data (at the economy level), which hinders the ability to make economy-wide inferences; and (iv) it explores the importance of firm-size and other firm-level and country-level attributes for the relationship between women's access to education and the likelihood of female top managers.
Conceptual Model
Career choices can be seen as a series of decisions based on a comparison of costs and benefits (see for example, Michael Keane and Kenneth Wolpin 1997) . These costs and benefits may differ by gender, potentially providing a different set of incentives for men and women. The gender specific comparisons of costs and benefits serve as the theoretical underpinning of most research on the determinants of women managers. 2 Assuming that an individual has high career ambitions, there are combinations of factors that influence the chances of a woman as opposed to a man attaining a top managerial position in a firm. At the theoretical level, these factors can be grouped into two types. On the one hand, firm characteristics would define how woman-friendly the firm is, potentially encouraging or deterring women's participation in management (Blum, Fields, and Goodman 1994 Similarly, the political environment as reflected in the quality of the rule of law can have a direct effect through better access to education and job opportunities for women, and also an indirect effect through the political empowerment of women. We account for several of these factors in our empirical analysis using proxies such as percentage of women in parliament, religion, legal origins, and the rule of law.
At the micro-level, there are several firm organizational characteristics that may determine if women are likely to be promoted to top managerial positions (Blum, Fields, and Goodman 1994) .
As mentors. There are individual, interpersonal, organizational, and societal barriers as well as lack of access to informational networks and also the presence of stereotypes and tokenism that tend to hinder women's access to mentors (Noe 1988, Ragins and Sundstrom 1989) . While we were unable to measure these constructs in the current study, we do account for the presence of formal training in the firm in our empirical analysis.
Other factors such as the age of the firm, exporting status, industry and geographical location are also considered to be important for women's experience in the labor market. Older firms may face structural inertia leading to a resistance to change, and hence a reluctance to hire female top managers (Blum, Fields, and Goodman 1994) . We have thus laid out the conceptual framework for the analysis, highlighting the importance of access to education and indicating the scenarios where it may prove important for women obtaining top managerial positions and where it may not. We have also provided a brief discussion of the mechanisms at play for various macro and micro-level factors. The relative importance of the factors remains an empirical question.
Data and Main Variables
The main data source we use consists of firm-level surveys for 73 developing countries conducted calculated at the mean value of the explanatory variables. Summary statistics of all the variables used and the correlations for the main explanatory variables are provided in Table 1 .
It is important to point out that our results are based on cross-section data. Hence, it is difficult to eliminate all possible endogeneity concerns despite the number of checks performed (discussed below). So, we interpret all our results as correlations or associations, suggestive of a possible underlying causal relationship.
Dependent variable
In the Enterprise Survey, firms were asked if the top manager (main decision maker) is a woman or a man. Using responses to this question, we define our dependent variable as a dummy equal to 
Main explanatory variable
Our main explanatory variable captures the gap between women and men's access to education across countries. To this end, for any given country, we use the average of the ratio of women's to men's enrollment rate in primary, secondary and tertiary education (Enrollment). The average is taken over countries and years (described below) for which information is available on either primary, secondary or tertiary enrollment ratios. Our main results are unchanged if we restrict the sample to countries for which information is available on all the three enrollment ratios (see below).
Considering that education is a long-drawn process, it may take substantial time before acquiring education translates into becoming a manager. For this reason, we use lagged values of our education enrollments variable. We assume twelve years of primary and secondary education, The mean value of Enrollment_1986 equals 1.004 and the standard deviation is 0.332.
Across countries, the variable ranges between 0.22 (Chad) and 2.2 (Dominica).
It is important to note here that we have clubbed together primary, secondary and tertiary education enrollment levels and assumed the same lag (22 years for our baseline specification) for all of them. The reason for doing so is to get an overall measure of access to education for women vs. men. Nevertheless, one might wonder if our results hold with different and longer lags for primary and secondary education (as these are more distant in the past) and shorter lags for tertiary education. A related question is differences in the strength of the relationship between the likelihood of female top managers and tertiary enrollment level vs. primary and secondary enrollment level in the country.
To answer these questions, we follow the logic of lags discussed above and define three more access to education variables -five-year average values of the ratio of women to men tertiary enrollment rates centered on 1992 (Tertiary_1992), and a similar five-year average for primary and secondary education centered on 1983 (Primary_1983, Secondary_1983 
Other explanatory variables
Given the cross-country nature of the data, our main results for the relationship between education enrollment and the likelihood of female top managers in the country could suffer from omitted variable bias. To this end, and in accordance with the conceptual model outlined in section 2, we control for a number of firm-level and country-level variables. Note that since our dependent variable is defined at the firm-level and education enrollment at the country level and sufficiently lagged, reverse causality problem is unlikely, though still possible.
For firm-level controls, all taken from Enterprise Surveys, we try and capture the presence of women networks and mentorship in firms (inverse of men dominated corporate culture) by accounting for the presence of women owners and the proportion of workers at the firm that are women. For women owners, we use a dummy variable equal to 1 if the firm has one or more woman owner and 0 otherwise (Woman owner). For women workers, we define this as the proportion of all full-time permanent workers at the firm that are women (Women workers).
Although we do not have any direct measures of mentorship, we believe that the presence of more women workers could be a proxy for women dominated firms, and women owners are more likely to act as mentors for future women managers.
We also control for the presence of formal training which is identified in the conceptual model as an important determinant of the presence of women in managerial positions, especially when there are men-dominated informal networks in the firm. To this end, we use a dummy variable equal to 1 if the firm offered formal training to its employees (during the last year) and 0
otherwise (Formal training).
As mentioned above, segregation of men and women by occupations and sectors is Given the indication that women entrepreneurs are more susceptible to difficulties in obtaining finance as well as inadequate business climate, we also control for a dummy variable equal to 1 if the firm reports access to finance as a major or a very severe obstacle and 0 if it reports the obstacle as no obstacle, minor or moderate obstacle (Finance obstacle); and a dummy variable equal to 1 if the firm was inspected by tax officials last year and 0 otherwise (Inspected).
The next firm-level control is a dummy variable equal to 1 if the firm is located in a large city and 0 otherwise (Large city). Following Enterprise Surveys, a large city is defined as either the capital city or a city with a population of over 1 million. In our sample, about 37 percent of the firms are located in large cities. As indicated in the conceptual model, city size may influence the likelihood of the presence of women manager in a firm.
Our last set of firm-level controls includes (log of) age of the firm (Age) and the proportion of a firm's annual sales that are exported (Exports). As we argued above, there could be a systematic difference in the likelihood of female top managers across countries depending on the age and export orientation of the firm. .
We also control for some important country-level variables as described in the conceptual model. We first control for (log of) GDP per capita, at constant 2000 US dollars (Income 
Estimation Results

Base regression results
Regression results are provided in tables 2-4. These tables contain marginal effects or the change in the probability of a firm having a woman manager when the explanatory variable increases by 1 unit. Throughout, probability of having a top woman manager and the proportion of female top managers in the country will be used interchangeably.
Our baseline estimation results for Enrollment_1986 are provided in Table 2 . They reveal a large and positive relationship between education enrollment and the likelihood of female top managers, statistically significant at the 5 percent level. This holds irrespective of the set of controls used (columns 1-6), although the magnitude of the stated relationship does depend, to some extent, on the controls used. Briefly, without any other controls, a unit increase in the value of education enrollment is associated with 8.4 percentage point increase in the likelihood of top woman managers, significant at the 5 percent level (column 1). In other words, a one standard deviation increase in Enrollment_1986 is associated with an increase in the proportion of female top managers by 2.8 percentage points; the corresponding increase when we move from the lowest (Chad) to the highest value (Dominica) of Enrollment_1986 in our sample equals 16.8 percentage points. These are large changes given that the proportion of female top managers in our sample is less than 20 percent. Table 2 shows that depending on the controls in place, the increase in the proportion of female top managers associated with a unit increase in Enrollment_1986 ranges narrowly between 7.8 and 10.4 percentage points; it equals 10.3 percentage points with all the controls discussed above in place (column 6).
Regarding controls, some of our conjectures mentioned in the conceptual framework section are confirmed. The likelihood of female top managers decreases significantly (at 1 percent level) as firm-size increases. For the various specifications in Table 2 , having a woman owner of the firm vs. no woman owner is associated with an increase in the proportion of female top managers by 29 percentage points; for firm's age, the increase ranges between 13.3 to 16.8 percentage points (depending on controls in place) when we move from the oldest to the youngest firm in our sample. In summary, the likelihood of female top managers is significantly higher (at 1 percent level) for smaller firms, firms that have one or more woman owners, firms with more women workers, and firms that are relatively younger (significant at 5 percent level). However, macro-level variables for overall development (income level, rule of law), culture (legal origin, religions) and women's presence in parliament are only weakly correlated with the likelihood of female top managers. One reason for this could be that simultaneously controlling for a large number of macro and micro variables may make it difficult to isolate their individual effects on the dependent variable. 
. Sample of countries with observations on primary, secondary and tertiary enrollment
For the specifications in Table 2 , restricting the sample to only those countries (maximum of 43 countries) for which data are available on all the three enrollment levels (primary, secondary and tertiary) does not change the qualitative nature of the results discussed above (not shown). That is, the change in the likelihood of female top managers associated with a unit increase in Enrollment_1986 remains positive and significant (at the 5 level); the increase ranges between a low of 7.6 and 15 percentage points, and equals 14.5 percentage points with all the controls discussed above in place.
Alternative lags for the education enrollment variable
Next, we check for alternative lags using Enrollment_1976, Enrollment_1981, Enrollment_1991
and Enrollment_1996 in place of Enrollment_1986 above. Regression results provided in Table 3 show that the findings discussed above for education enrollment continue to hold with all these alternative lags. This holds irrespective of the set of controls in place. 9 In fact, with or without the various controls, the positive relationship between education enrollment and the likelihood of female top managers is quantitatively higher with these alternative lags than what we found above for Enrollment_1986.
As for the base specification (Table 2) , results for the various controls in Table 3 show that the dependent variable is negatively and significantly correlated (at 5 and 10 percent) with the age of the firm and firm-size; and positively and significantly correlated (at 1 percent) with Woman owner and Women workers. As above, other control variables show no consistent and significant relationship with the dependent variable, although in some specifications, Inspected and Protestant have significant coefficients.
Small and medium firms vs. large firms
Next, we worry how our results may differ for small and medium firms (SMEs) compared with the large firms. Regression results for the sample of SMEs (100 or fewer employees) are provided in columns 1-2 in Table 4 and in columns 3-4 for the large firms.
10
For SMEs, we find a positive and significant (at 5 percent) relationship between education enrollment and the likelihood of female top managers. The estimated marginal effects are quantitatively large. For example, with all the controls discussed above in place, the marginal effect of education enrollment on women managers equals 12.3 percentage points (column 2). The estimate implies that moving from a country with the lowest to the highest value of education enrollment in our sample is associated with an increase in the proportion of female top managers for SMEs by 25 percentage points. This is a large increase given that only 21 percent of SMEs in the sample have a female top manager. In contrast, the relationship between education enrollment and the proportion of female top managers is small and statistically insignificant for the large firms;
in fact, it is actually negative (but insignificant at 10 percent) with all the controls discussed above in place (column 4).
Distinguishing between tertiary education and primary and secondary education
Next, we use different lags for tertiary vis-à-vis primary and secondary education enrollment or Enrollment1; and decompose the association of tertiary vs. primary and secondary education enrollment with the likelihood of female top managers.
Regression results for Enrollment1 are provided in columns 5 and 6 of Table 4 . These results are consistent with our findings above in that they show a positive, large and significant (at 1 percent) relationship between education enrollment and the likelihood of female top managers.
For example, with all the controls in place, the marginal effect of Enrollment1 is an increase of 19.9 percentage points in the proportion of female top managers (column 6); this is much higher than what we found above for the same specification for Enrollment_1986 (column 6, Table 2 ).
Regression results for tertiary vs. primary and secondary education enrollment rates are provided in columns 7-9 of Table 4 . These results show that irrespective of the set of controls, there is a large, positive and statistically significant (at the 1 percent) relationship between tertiary education enrollment and the likelihood of female top managers. The same for primary and secondary education enrollment is also positive but insignificant (at the 10 percent).
Quantitatively, the marginal effect or the coefficient value of primary and secondary education enrollment is larger than for tertiary education enrollment without any other controls (column 7), but this difference is reversed when we control for industry fixed effects (column 8) and the other variables (column 9). Also, note that the coefficient value of primary and secondary enrollment is always much lower than the same for tertiary education in Table 4 when changes in these education enrollment variables are measured in terms of their standard deviation units.
Results for the various controls are roughly similar to what we found above. The likelihood of female top managers is positively correlated with having a woman owner (significant at 1 percent), proportion of women workers at the firm (significant at 10 percent for large firms and 1 percent otherwise); and negatively correlated with firm-size (significant at 1 percent in all cases except for large firms). Firm's age, formal training and religious affiliation also show significant (at 10 percent) correlations with the likelihood of female top managers but only in some of the specifications.
Interaction terms
As Table 2 , the positive relationship between the likelihood of female top managers and Enrollment_1986 was found to be noticeably stronger (more positive)
for firms that provide formal training vs. the rest, have all male owners vs. the rest, located in small vs. large cities, and old compared with young firms. A similar result was obtained for most of the specifications including the one with all the controls in place for firms that are inspected and the relatively richer countries. While these findings are preliminary, they do suggest a rich potential for future research.
Conclusion
22
Using firm-level data for 73 developing countries, the paper finds that the likelihood of a female top manager in a firm is positively associated with more favorable education enrollment rates in primary, secondary and tertiary education for women relative to men. In addition, the empirical findings in this study have important policy implications as it helps policy makers identify factors that promote women in top positions at private firms. The results also add another dimension to the debate on how closing the gender gap in education can help reduce gender inequality in income levels and job opportunities. Gender disparity in top managerial positions is a relatively under researched area, especially for developing countries. The present paper takes one step towards filling this gap. Our results are interesting for another reason, in that they show a much stronger positive relationship between education enrollment and the likelihood of a female top manager among SMEs than large firms. Hence, our findings contribute to ongoing debate on the cost-benefit calculus of policies aimed at promoting SMEs. We hope that the present paper motivates more research in the area in the future. p-values in brackets. Significance level is denoted by *** (1%), ** (5%) and * (10%). All regression use Huber-White robust standard errors clustered at the country level. Logit estimation is used. 
